Southeastern Labrador is covered by extensive forests of black spruce and balsam fir, with local areas of lichen woodland, paper birch, and patterned peatlands adding variability to the landscape (Rowe 1972; Foster 1983) . The significant extent of peatlands in this remote region has been noted from both field studies (Tanner 1944; Wenner 1947 ) and aerial surveys (Hare 1959; Hare and Taylor 1956; Lopoukhine et al. 1977) , which unfortunately were insufficiently detailed to distinguish between ombrotrophic bog and minerotrophic fen. Thus, Damman (1979) most recently noted the conspicuous absence of data on raised bogs in southeastern Labrador at their northeastern continental limits.
In September 1981 an extensive survey was made of raised bogs in southeastern Labrador between the Eagle and Alexis Rivers and along the shores of Lake Melville (Fig. 1) . Raised bogs in this region are distinguished by dome-or plateaushaped accumulations of peat that rise conspicuously above the adjacent areas of mineral soil. The bog surface is differentiated into concentric, excentric, or reticulate arrangements of pools, wet depressions (hollows), and firm peat ridges (hummocks; kermi). The bog waters have a pH below 4.1 and Ca2+ concentrations below 1.3 mg/L. A complete list of all vascular plants observed or collected on these bogs is presented in Table 1 , with notes on the relative abundance and habitat preference given for each species. Nomenclature follows Fernald (1970) .
The 26 species in Table 1 may be divided into three separate elements on the basis of distribution maps found in HultCn (1958 HultCn ( , 1964 , Rousseau (1974) , and Porsild and Cody (1980) . (i) Wide-ranging arctic-boreal species that extend to treeline or the northern tip of Labrador include the following (Fig. 2 The raised bog flora of southeastern Labrador is distinguished by its regional uniformity and striking impoverishment relative to the vascular flora of bogs on the island of Newfoundland and adjacent regions along the Gulf of St. Lawrence. The 26 species listed in Table 1 , for example, compare with more than 56 species reported for bogs in Gros Morne National Park, western Newfoundland (Bouchard and Hay 1976) , 43 species for bogs in eastern Newfoundland (Wells 1981) , and 56 species from a single bog in southern Nova Scotia (Damman and Dowhan 1981) . The relative impoverishment of the Labrador bog flora is unexpected because the surface features on Labrador bogs are typical of those found throughout the maritime region of eastern Canada and northern Maine.
An explanation for this phytogeographic pattern may be based on historical, climatic, or genetic factors. Little is known about the genetic composition of these species so it is presently impossible to assess the relationship of genetic variability to geographic range. Edaphic factors may also be excluded from consideration because raised bogs are isolated from groundwater by dense accumulations of peat and, therefore, rely solely on the atmosphere for water and dissolved salts. The bog substrate in Labrador is also differentiated into the same physiognomic units of pools, hollows (mud bottoms, lawns, solid carpets), and hummocks (dwarf shrub communities) that Damman (1979 Damman ( , 1980 identified as typical of maritime bogs in eastern North America. Can. J. Bot. Downloaded from www.nrcresearchpress.com by HARVARD UNIVERSITY HERBARIA on 08/10/11
For personal use only. The rich floras of certain famous localities in the Gulf of St. Lawrence region has sometimes been explained by the persistence of species in ice-free nunataks during the Wisconsin glaciation (Fernald 1925) . After many decades of disrepute, the famous nunatak hypothesis has recently been resurrected as a result of geological field work on weathering zones. Late Wisconsinan nunataks have now been identified in areas with rich bog floras in eastern (Grant 1977a ) and western (Grant 19776; Brooks 1977) Newfoundland and other areas along the shores of the Gulf of St. Lawrence (Rogerson 1981) . However, Fulton and Hodgson (1979) suggest that part of southeastern Labrador east of the Paradise Moraine was also free of ice during the last glaciation and, therefore, may also have been a refugium for plants during the Wisconsinan period.
The richer flora of maritime bogs in Europe has been explained by various climatic factors affecting the ionic balance of bog waters or influencing the growth of various mire species. The occurrence of typical fen species such as Schoenus nigricans on maritime bogs in Ireland, for example, is explained by (i) a higher concentration of dissolved salts derived directly from sea spray or indirectly from precipitation (Tansley 1939; Osvald 1949) , (ii) a lower acidity of maritime bogs caused by reducing conditions produced by permanent waterlogging (Pearsall 1938; Pearsall and Lind 1941) , (iii) a greater flushing of Hf and SO:-ions because of higher precipitation (Bellamy and Bellamy 1967) , and (iv) a lower toxicity of elements such as aluminum because of the higher pH of maritime bogs (Sparling 1967) . The transition toward more impoverished bog floras in more continental locations has also been explained by (i) a restricted release of nutrients because of lower temperatures (Gore 1963) and (ii) a greater climatic stress in continental bogs creating differing sensitivity to low nutrient levels (Gorham 1957; Gore 1963; Goodman and Perkins 1968 The rich bog floras along the west coast and Avalon Peninsula of Newfoundland are associated with an extreme maritime climate, with precipitation averaging 1300-1400 mm/year at Gros Morne and 1500-2000 mm/year on the Avalon Peninsula (Banfield 1981) . In interior Newfoundland, where the climate is more continental and precipitation averages 1100-1500 mm/year, the bogs closely resemble those in Labrador both physiognomically and floristically, although the Newfoundland bogs contain more species particularly in the mud bottoms. Southeastern Labrador has a still more continental climate, although precipitation is relatively high, averaging 1000-1200 mm/year near the coast and 900-1100 mm/year along Lake Melville. The decreasing influence of the ocean on the chemistry of precipitation in Labrador relative to Newfoundland is demonstrated by the lower concentrations of CI-in precipitation along a transect from Gander, Newfoundland to Goose Bay, Labrador (Banfield 198 1 ; Anonymous 1979) .
Thus the richness of the regional bog flora decreases between Newfoundland and Labrador in accordance to an increase in the The map is redrawn after Rousseau (1974) .
FIG. 3. Distribution of Carex oligosperma in Quebec-Labrador
illustrating the range of the boreal element extending into the foresttundra transition. The map is redrawn after Rousseau (1974). continentality of the climate. Within Labrador, however, the bog flora is remarkably uniform across the region indicating little response to gradients in precipitation or increasing continentality. Bogs near the coast along the Alexis River, for example, are floristically indistinguishable from those in more continental settings at Gilbert Lake or along Lake Melville. The major phytogeographic feature of these bogs is the tension zone along Lake Melville where a number of bog species reach their range limits. Typical species of mud bottoms in bogs from Nova Scotia and Newfoundland such as Rhynchospora alba, Utricularia cornuta, and Drosera intermedia also reach their range limits along Lake Melville, but here these species are absent from ombrotrophic sites and occur only in poor fens. 'This pattern suggests that an important climatic threshold exists near Lake Melville for many species of more southern affinities. Thus, the colder more continental climate in Labrador seems responsible for excluding from the regional bog flora all but the wide-ranging and apparently more genetically variable species. The locations of the 12 bogs sampled are as follows: Eagle River 1 (two sites), 53'27' N, 27'38' W; Eagle River 2 (two sites), 53'30' N, 570311 W ; Gilbert Lake, 52O44' N, 56'52' W; Reticulate bogs (four sites), 52O47' N, 56O45' W; Alexis River, 52'36' N, 56O43' W ; Lake Melville, 53O25' N, 59'3.5' W ; Ranger bog, 53O.55' N, 59O.50' W .
